A population pharmacokinetic and pharmacodynamic study of a peripheral κ-opioid receptor agonist CR665 and oxycodone.
Peripherally acting opioids, particularly peripheral κ-opioid agonists, may be effective for treating visceral pain by activating receptors expressed on afferent nerves within the gut. The objective of this study was to investigate the pharmacokinetic/pharmacodynamic profile of a novel peripherally selective κ-opioid agonist, CR665 (JNJ-38488502), and compare it to that of oxycodone, a non-selective brain-penetrant opioid. In a randomized, placebo-controlled, double-blind, three-way crossover study, healthy male volunteers were administered CR665 (0.36 mg/kg, intravenous), oxycodone (15 mg, oral) or placebo (intravenous and oral), followed by assessment of visceral pain tolerance thresholds (VPTT) measured as volume of water (mL) in the bag placed on an oesophageal probe. Plasma drug concentration data were used to generate pharmacokinetic models, which were then used to fit the VPTT data using NONMEM(®) VI to generate population pharmacokinetic/pharmacodynamic models. CR665 kinetics were optimally fitted with a two-compartment model, while oxycodone kinetics were best described by a one-compartment model with transit compartment absorption feeding directly into the central compartment. For both drugs, the plasma concentration effects on VPTT were best fit by a direct linear model, i.e. without the concentration-analgesia delay characteristic of brain-penetrant opioids. The slope of oxycodone (0.089 mL per ng/mL) was steeper than that of CR665 (0.0035 mL per ng/mL) for the plasma drug concentration acting on the VPTT. The results are consistent with the peripheral selectivity of CR665, as well as the possibility that peripheral actions of oxycodone contribute to its visceral analgesic efficacy.